




- They come in all sizes.                             -- General Structure is similar. 
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Block Uncoating 

“A” specific  
Amantadine/ 
Rimantidine 

Anti-influenza virus Agents 



Amantadine (Symmetrel)  



Amantadine (Cont.) 



-- The CDC recently issued an alert instructing clinicians to avoid using 
M2 ion-channel inhibitors (amantadine and rimantadine) because 
Amantadine resistance has been detected at an extraordinarily high 
frequency in isolates of influenza A (H3N2) virus.  



Block Neuraminidase 
Zanamivir (Relenza) 
Oseltamivir (Tamiflu) 

Alternative Drugs for Influenza virus infections: 



Alternative Drugs for Influenza virus infections: 

Zanamavir (Relenza)   
Oseltamivir (Tamiflu) :   
-- Influenza-A and -B. 

-- Inhibits the viral neuraminidase enzyme required for 
cleavage of neuraminic acid and release of virus. 

  Zanamivir is supplied as a topical formulation for 
inhalation. 

  Oseltamivir is available in oral formulations.  

 -- TAMIFLU (Oseltamivir phosphate) : capsule (75 mg) or 
as powder for oral suspension. 









•  All herpesviruses have the ability to establish 
latent infections.


•  sequential expression of viral genes.

–  Immediate early, early and late phases.


•  Complex genomes encoding many cellular 
homologues.


•  Use rolling circle replication to produce new 
DNA. 


•  Many new antiviral targets have been identified 
through molecular and cell biological approaches.




Mechanism of Action : inhibit DNA polymerase activity. 
-- Activated intracellularly by host enzymes to the tri-

phosphate form. 
•  Note: Can affect host DNA polymerases leading to bone 

marrow toxicity. 
Therapeutics : used against Herpes Simplex Viruses (HSV). 
-- Primarily indicated for treatment of Keratitis (in eye 

drops). 
Side effects/Toxicities: Local hypersensitivity. 

-- Thymidine analogs. 
-CH3 of thymidine is replaced by –I 
(Iodine) in Idoxuridine and by -CF3 in 
Trifluridine. 



Mechanism of Action : Chain termination. 
  Acyclovir is activated by the viral thymidine kinase 

(TK) enzyme to mono-phophate. 
  Host enzymes then convert the mono-phosphate  

to di- and tri-phosphates.  
  The tri-phosphate analog then inhibits viral DNA 

polymerase activity by inhibiting DNA chain 
elongation due to lack of 3’ –OH group. 

  Viral Resistance can occur Due to mutations in 
viral TK enzyme. 

•   A Guanosine analog containing an 
acyclic side chain in place of ribose. 



Pharmacokinetics : Orally, intravenously or topically. 
-- Only 50% of the plasma levels penetrate the CSF, 

hence dose escalation is required for the treatment of 
HSV encephalitis. 

Therapeutics : Effective against HSV-2 (genital), HSV 
encephalitis and Varicella-Zoster. 

 Not effective against CMV infections because CMV TK 
does not activate acyclovir. 

Side effects/Toxicities: 
•  Inflammation or phlebitis, malaise, nausea, diarrhea, 

and rash. 
•  Renal dysfunctions can occur with long term use. 
Drug Interactions: Probenecid and Zidovudine. 



•  Substantial increase in 
oral bioavailability over 
ACV. 

•  Allows drug levels to be 
achieved comparable to 
iv dosing. 

•  Clinical trials show 
activity against HSV-1,2 
VZV, CMV. 

•  Reduction in patient pill 
burden   

 Valine ester of acyclovir, acts as a prodrug. 





Mechanism : Activated by viral (HSV and CMV) 
thymidine kinase (TK) to mono-phosphate and then 
converted to di- and tri- phosphates by the host  
enzymes. 

Pharmacokinetics : Not administered orally (only 6-7 % 
absorbed). 

•  Must be administered intravenously. 
•  Excreted 90% unchanged via the kidney. 

Therapeutics :  Primarily used against CMV infections. 

•  Structure similar to acyclovir except 
that it has an additional –CH2OH group. 





Mechanism of Action : Inhibits viral DNA polymerase. 
•  Competes for pyrophosphate binding site on DNA 

Polymerase.   
Pharmacokinetics : Poorly absorbed orally, given I.V. 
Therapeutics :  Effective against acyclovir-resistant HSV. 
 Also indicated as an alternative drug against CMV 

infections. 
Side effects/Toxicities : Mostly associated with cation 

problems such as hypokalemia and hypomagnesemia. 
Drug Interactions: Nephrotoxic drugs (e.g. aminoglycoside, 

amphotericin B, pentamidine). 

A tri-sodium salt of 
phosphonoformate. 



•  Significant improvements in bioavailability of established 
anti-herpetics has occurred. 

•  A number of anti-herpetics are undergoing early 
evaluation which target novel processes such as: 

–  DNA replication/ maturation (GW-275175X, 
BAY-38-4766; PNU-183792)  

–  Helicase primase action (BAY-57-1293; BILS 179BS) 

–  Protein kinase functions (maribavir) 

–  Protein-protein interactions (BILD 1263) 





Treatment approach for HBV 

Beginning with a drug (A) having a high genetic barrier. If the 
viral load remains detectable at Week 24, another compound 
(B) with minimal cross-resistance should be added.  



•  A polypeptide cytokine (mw. 18,000-20,000). 

  INF-α from leukocytes, INF-β from fibroblasts, INF-γ from 
T-cells. 

 Generated by recombinant DNA techniques. 

Mechanism of Action :  
* Activates ribonucleases which degrade viral mRNA. 
•  Blocks protein synthesis by inhibiting translation 

initiation complex. 

Therapeutics : Broad spectrum activity, inhibits both DNA 
and RNA viruses. However, primarily indicated against 
Hepatitis-B and –C infections.  

 Administered intramuscularly or subcutaneously. 





Mechanism : A two-prong effect. 
 -- Converted intracellularly to 5’-triphosphate derivative which 
inhibits viral RNA polymerase. 
 -- Also inhibits capping of viral mRNA at the 5’ position. 

Pharmacokinetics : Administered both orally and I.V.  

Therapeutics : Primarily used against Respiratory Syncitial Virus 
(RSV) infections, usually as an aerosol. 

-- used In combination with Interferon α-2b for HCV infections. 

Side effects/Toxicities: Causes anemia, elevates billirubin and 
may also have teratogenic effects. 

A synthetic triazine riboside analog. 



ARV, Antiretroviral drug; FTC, emtricitabine; 3TC, lamivudine. 



Influenza-A Amantadine, Rimantadine No alternative 
Influenza A and B Zanamivir, Oseltamivir 

Herpes simplex 
(keratitis) 

Trifluridine (topical) Idoxuridine (topical) 

Herpes simplex 
(encephalitis) 

Acyclovir Foscarnet 

CMV Ganciclovir, Valganciclovir Foscarnet  

Herpes simplex (genital) Acyclovir, Valacyclovir 
Herpes simplex 
(Acyclovir-resistant) 

Foscarnet 

Respiratory Syncytial 
Virus (RSV) 

Ribavirin 

Varicella-Zoster Acyclovir, Valacyclovir Foscarnet 
Hepatitis-B (chronic) IgG, Lamivudine, Interferon α 

Hepatitis A,B and C.  
(HIV-coinfection) 

INFα /PEG-INFα + ribavarin 
(ARV+Lamvudine/Adefovir) 


